INTRODUCTION
A growing body of evidence demonstrates the existence of important racial and ethnic differences in healthcare. Although there are many studies reporting on disparities in healthcare in acute and chronic conditions, [1] [2] [3] [4] [5] there are relatively few studies that address racial disparities in the intensive care unit (ICU) and those report conflicting findings. Some have reported that African-American patients receive fewer medical interventions, 6, 7 have shorter lengths of stay, and use fewer resources. 7 In contrast, others have found increased resource utilization including larger numbers of ICU admissions and higher numbers of medical interventions for minorites as compared to white patients. 8, 9 Importantly, the ICU is a common site for the delivery of end-of-life care, with approximately one in five deaths in the U.S. occurring in or shortly after a stay in the ICU. 10 Differences in end-of-life care within the ICU setting may be the result of healthcare disparities, but may also be due to other factors, such as treatment preferences, that are different across racially and ethnically diverse groups. [11] [12] [13] There is evidence of disparities in end-of-life care, with racial minorities receiving lower quality of care than whites. 14, 15 Eliminating racial and ethnic disparities in end-of-life care will require a better understanding of the sources of these differences. 1 We hypothesized that a better understanding of differences in end-of-life care in the ICU may help inform the discrepancies previously reported in the literature regarding racial and ethnic differences in ICU care and guide future research to identify, understand, and eliminate disparities.
A critical confounder in the study of racial and ethnic differences in healthcare is the influence of socioeconomic status. Independent of racial and ethnic differences, socioeconomic status, as measured by income, education or insurance status, significantly impacts healthcare delivery. [16] [17] [18] For example, a recent systematic review found that uninsured patients were less likely to receive critical care services and, once in the ICU,
were less likely to receive invasive procedures and more likely to have life support withdrawn. 18 Another important potential confounder is differences in care across different hospitals, since prior research has shown that some of the differences attributed to patient race/ethnicity are actually due to differences in quality of care among hospitals. 8 Therefore, when investigating racial and ethnic disparities in healthcare, it is important to consider the influence of socioeconomic status and to adjust for hospital effects.
In this study of end-of-life care in the ICU, we examined three questions: 1) are race/ethnicity alone associated with end-of-life care provided to patients that die in the ICU or shortly after a stay in the ICU; 2) does socioeconomic status as measured by education, income and insurance status, alter the associations between race/ethnicity and end-of-life care; and 3) is socioeconomic status associated with end-of-life care after adjusting for patient race/ethnicity?
METHODS

Population and setting
Hospitals in Seattle or Tacoma were eligible if they had enough ICU deaths to meet sample size requirements. 19 Of 16 eligible hospitals, 15 agreed to participate (94%)
in a study of a quality improvement intervention to improve palliative care in the ICU. 20, 21 These hospitals included three university-affiliated teaching hospitals, three community-based teaching hospitals, and nine community-based, non-teaching hospitals; the number of ICU beds for each hospital ranged from 10 to 65 with a median of 24
(IQR: 16, 44) . There were no significant differences attributed to the intervention and we therefore combined all patients into a single sample for this analysis. 19 Patients were identified using ICU admission and discharge logs for deaths occurring between August, 2003 and February, 2008. Since our goal was to examine end-of-life care, eligible patients were those who had died in the ICU after a minimum ICU stay of 6 hours or within 30 hours after being transferred to another hospital location (these time restrictions allowed ICU clinicians sufficient opportunity to affect end-of-life care.) Data were collected using medical records and death certificates. All study procedures were approved by institutional review boards at all hospitals (UW HSC#23503).
Data Collection and Variables
Patients' medical records were reviewed by trained chart abstractors using a standardized abstraction protocol. Abstractor training included at least 80 hours of formal training, described previously. 22 After initial training, five percent of the charts were coreviewed to ensure greater than 95 percent agreement on the 440 abstracted elements.
Death certificates were obtained from Washington State and included identifiers that allowed us to link the death certificate data with the patient sample.
Predictor Variables
Race/ethnicity: Race/ethnicity was the primary predictor in this study and it was determined from death certificates (which were less likely to be missing data for race/ethnicity than medical records). Patients were identified as either "white" (non- 
Covariates
Additional variables in the regression analyses included hospital site, patient age and patient sex. We controlled for hospital site because hospital has been found to be an important predictor of end-of-life care in the ICU. 
Analyses
We compared differences in patient characteristics between white and non-white groups using t-tests for normally distributed variables (age, median income), MannWhitney analyses for non-normally distributed variables (ICU length of stay) and chi square analyses for categorical variables (cause of death, sex, education and insurance type).
RESULTS
Patient Characteristics
There were 3400 eligible patients who died in the ICU or within 30 hours of transfer from the ICU. Of these, we were able to abstract medical records for 3138 patients (92%). Seventy-nine percent (2,479) were white and 21% (659) were non-white.
The non-white included: Hispanic 2.8% (87), African-American 6.8% (213), Asian 8.6%
(270), American Indian/Alaskan Native 2.0% (64), Pacific Islander 0.9% (27) , and other race 0.5% (16) . Because patients were allowed to endorse more than one race, totals add to greater than 100%. The race/ethnicity of this sample is representative of the SeattleTacoma area with a slightly smaller percent of Hispanic individuals (2.8%) represented than reported for this area (5.5%).
Compared to white patients, non-white study patients were significantly younger, lived in a lower median income area, had lower educational attainment, and were more likely to be underinsured ( Table 1 ). The groups did not differ significantly by sex, ICU length of stay, or cause of death ( Table 1) .
Association of race/ethnicity with end-of-life care: not adjusted for socioeconomic status
In the analyses adjusted for hospital site, age, and sex only, non-white patients as compared to white patients were less likely to have documentation of advanced care planning, including a living will or durable power of attorney for healthcare (DPOA).
Non-white patients were consistently less likely to have life-sustaining therapies withdrawn and to have DNR orders (Table 2) . Non-white patients were more likely to have CPR and to die in the setting of full support. Non-white patients were also more likely to have had medical interventions during their ICU stay including dialysis, pressors and mechanical ventilation. For symptoms, restlessness and delirium were less likely to be documented as assessed for non-white patients, but none of the symptoms were differentially documented as present by racial group.
There were a number of differences by race/ethnicity in documentation of clinician-family communication. Although family conferences were equally likely to occur in the first 72 hours of ICU care regardless of race/ethnicity, non-white patients were more likely to have had conferences for which there was documentation of the following: 1) discussions of prognosis; 2) physician recommendations for withdrawal of life support; and 3) discord within families or between families and the healthcare team.
Non-white patients were less likely to have documentation that patients' preferences were expressed during a family conference and, if preferences were expressed, were less likely to have documentation that the patient would have preferred withdrawal of life support.
Non-white patients were more likely to have social work involvement. There was no difference in documentation of discussion of spirituality during the family conference or in spiritual care involvement between the two groups.
Association of race/ethnicity and socioeconomic factors with end-of-life care
In this fully adjusted model, racial/ethnic differences in end-of-life care were consistent with those obtained with the analyses that were not adjusted for socioeconomic status with only two exceptions ( Table 3) . Symptoms of pain and anxiety were significantly less likely to be documented as present in non-white patients after controlling for socioeconomic status. The following socioeconomic variables were
DISCUSSION
In this study, we found significant racial and ethnic differences in ICU end-of-life care in three areas: 1) advance directives; 2) the use of life-sustaining therapies at the end-of-life; and 3) family-clinician communication. We also found some racial and ethnic differences in symptom management, but these differences were inconsistent.
Importantly, racial and ethnic differences in care were essentially unchanged after controlling for measures of socioeconomic status. We also found that socioeconomic status was not a consistent predictor of end-of-life care in the ICU, although there were some potentially important associations with income, education, and insurance status that warrant additional study to confirm and explore.
Our study adds to current literature on racial and ethnic differences in end-of-life care in several ways. First, our findings showing that non-white patients were less likely to have advance directives are congruent with studies from non-ICU settings.
11,25-34
Previous research has suggested multi-factorial causes for this difference including diverse cultural beliefs and values, geographic variation in advance directive use, 32, [35] [36] [37] and disparities in patient-clinician communication about advance care planning. 12, 14, 15, 26, 34 Recent data support the potential value of advance directives in assuring patients receive the care they would want. [38] [39] [40] Our study is one of the few studies to examine advance directives among patients who died in the ICU, a setting where advance directives are particularly important because most critically ill patients are unable to make decisions. 41 Our study shows that the relationship between race/ethnicity and advance directives is independent of three measures of socioeconomic status: education, income by zip code, and health insurance.
end-of-life care, such as disease characteristics and severity of illness on ICU admission. 47 Third, we found important racial and ethnic differences in the documentation of family conferences. Although there are limitations to analyzing documentation of family conference content, our findings suggest that patient preferences play an important role in racial and ethnic differences in end-of-life care. We found that families of non-white patients engaged in fewer discussions of patients' wishes and, when discussed, patients' preferences to withdraw life-sustaining measures were less likely to be documented. This supports data from outside the ICU that has indicated a preference for more lifeprolonging treatment at the end-of-life in African-American patients. [11] [12] [13] We also found that for non-white patients, a larger proportion of conferences had documentation of discussions about prognosis and physician recommendations for withdrawal of life support. These latter differences may occur because physicians may be more likely to document discussions in which families and physicians may have not agreed on withdrawal recommendations. However, it is also possible that race/ethnicity may influence physician documentation. 48 Further study is needed to differentiate these possible explanations for differences in clinician-patient or clinician-family communication about end-of-life care.
Fourth, we found more documentation of intra-family and family-physician discord for non-white patients. Higher rates of intra-family discord have been documented in terminally ill African-American patients as compared to white patients. 13 Family-physician discord has been shown to be prevalent in end-of-life care in the ICU, 49 ,50 but racial effects have not been studied. Family-physician discord found in our study could be related to differences in cultural communication styles 51 or cultural preferences for end-of-life care. 52 Finally, we also examined symptom management, an aspect of end-of-life care that we anticipated would be more independent of patients' preferences than advance care planning or withdrawal of life-sustaining therapies. We noted some differences by race/ethnicity with restlessness and delirium assessed significantly less frequently for non-white patients. Symptom management, specifically pain management, has been reported to be an important area of disparity for minority patients. 53 However, we found, after controlling for socioeconomic status, non-white patients appeared to have a lower burden of pain and anxiety documented at the end-of-life. Although these findings may signify underlying inequities in assessment of symptoms, our data do not show a consistent association between symptom assessment and either race/ethnicity or socioeconomic status.
Our study has important limitations. First, because our non-white sample was relatively small, we combined all minority races and ethnicities into the "non-white" group. We were therefore unable to differentiate between different racial and ethnic groups. If differences in end-of-life care are driven by cultural values, then there may be differences between these groups that we could not detect. Second, our results are based on documentation in the medical record and therefore are limited by the completeness of that documentation. 54 Third, our assessment of race/ethnicity and of socioeconomic status may result in misclassification. For race/ethnicity, we relied on death certificates which are more complete than the medical record, but which may introduce misclassification. However, we found excellent agreement between these two sources.
In addition, income was an ecological variable assigned to individuals but derived from census tract data aggregated by patients' home zip codes. Although ecological variables derived in this way have been found to perform similarly to individual variables, 23, 24 aggregated variables may introduce bias and should be interpreted with caution. 55 Nonetheless, our approach provides more reliable data than can be obtained from the medical record alone and surveying patients or family members introduces important biases through non-response that is influenced by race/ethnicity. 56 Fourth, we did not assess severity of illness on ICU admission. Although all patients in this study died in the hospital and therefore had the same severity as defined by outcome, the predicted severity of illness on hospital admission may also influence decision-making. Fifth, we conducted multiple comparisons and some of the significant findings may have occurred by chance.
Therefore these results should be considered exploratory. Sixth, our goal was to study end-of-life care delivered to patients who died in the ICU or shortly after a stay in the ICU and may not generalize to all patients at risk of dying in the ICU. 57 Finally, this study took place in one region of the United States with predominantly white patient populations and findings may not generalize to other regions.
In summary, this study shows that racial and ethnic differences are present in endof-life care in the ICU and are not confounded by socioeconomic status as assessed by education, income, or health insurance status. There are significant differences in advance care planning, the intensity of treatment, and in documentation of family-clinician communication between white and non-white patients. This study supports the growing body of evidence that racial and ethnic differences exist in end-of-life care. Some of these differences are likely due to differences in treatment preferences and values, but others 
